A Tour de Force: The Discovery, Properties, and Function of Piezo Channels.
Mechanical transducers appear throughout cell biology and are used to convert mechanical stress into chemical or electrical signals that allow the cell to respond to environmental changes. In the past six years, a eukaryotic mechanical channel family with two members, Piezo1 and Piezo2, has been identified. Piezo1 was shown to be a cation-selective channel that does not require ancillary proteins for activity. Mouse Piezo1 is large, with over 2500 amino acids, and is not homologous to other ion channels. Both piezo channels have rapid voltage-dependent inactivation with a reversal potential near 0mV. The CryoEm structure of Piezo1 at 4.8Å shows trimer stoichiometry. Since the discovery of the piezo channels, their roles in the physiological response of cells have started to emerge. Significant progress has been made in understanding the intrinsic properties of the channels and how these properties are modulated by cytoskeletal elements. Specific diseases, such as hereditary xerocytosis affecting red blood cells, have mutations in Piezo1 that alter the cell's response to force, typically slowing inactivation and introducing a latency for activation. A number of physiological functions for piezo channels have been identified. These range from sensing the stiffness of surrounding substrate, to the response to light touch, to serotonin release from the gut. This review provides a general overview of the properties and roles of Piezo1 and Piezo2 in eukaryotic mechanotransduction.